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E. Schrddinger (1944) - What Is Life?
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Parity prices: Gasoline-crude oil-ethanol
(based on Schmidhuber and Mueller/FAO, 2007 )
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Greenhouse Gas Emissions by Transportation Fuel
And Type of Energy Used in Processing

19% Liska et al., 2009
Reduction 289 (BESS), Mueller et
Reduction al., 2008
52%
Reduction
78%
Reduction 36%

Reduction

Sugarcane Cellulosic

(sasoline Corn Ethanol Ethanol Ethanol
Petroleurn  Cunent Natural  Biomass Biomass Biomass
Average Gas

Sources: WMang et al, Enwimor. Reseamh Lebers, May 2007 ; WMiang et al, Life-Cvole Enemy Use and
NG ralications of Brazilian Sugamane Etvanod Sicralated with GREET Wode!, Dec. 2007



What we call sustainable (including GHG balancespends on
the boundary conditions

Kruseman et al., 1996
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CGE models characteristically consist of (a)
equations integrating model variables and (b)
a database (usually very detailed) consistent
with the model equations. The equations tend
to assume cost-minimizing behavior by
oroducers, average-cost pricing, and
nousehold demands based on optimizing
pehavior.
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Market Mediated Effects:

« Market-mediated or Indirect Land Use Change (iLUC):

Direct effects

Use of > Less acres Soybean

corn for planted in =P price rises

ethanol soybeans ‘
Soybeans

Further ¢ Forest <

effects dwellers planted on

newly cleared
forest land

P

Estimated using GTAP —— Large release of
terrestrial carbon

displaced

Modified from Spatari, 2008
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Market Mediated Effects:

« Market-mediated or Indirect Land Use Change (iLUC):

Direct effects

Use of > Less acres Soybean

corn for planted in =P price rises

ethanol soybeans ‘
Soybeans

Further ¢ Forest <

effects dwellers planted on

newly cleared
forest land

P

Estimated using GTAP —— Large release of
terrestrial carbon

displaced

Modified from Spatari, 2008
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Site-specific analysis of LUC, NE Thailand

Table TAHNWE SUWIDDEN CYCLE MODEL: WERSION WITH NO
hARKET ARTICULATION

Graph 1

|

arket access measures the degree of

market articulation and itz influence upon the  Standard Graphics Panel The swiddemnn production sector records

swidden system current use, food preduction, and itz
consequences for forest recowvery
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The population sector connects to forest
uze through a cutting rate sector and iz
potentially linked to market factors as well, Cutting Labar {

but in thiz wersion these influsnces are S P aniddeh land
limited

FFa
the decision sector regulates cutting behavior as

a function of land awvailability, forest status, and
potential gain, including possible manet value

The forest dynamics sector iz 3@ modified forest succession model, aticulated to swiddan
production and available land, Fallow land retums to forest unless diverted to new swiddens,

- Weediness diverts |lands to degraded forest, which rewvert to forest rather slowlhy. Connection
F O I n ASA 2 OO 7 from forest to land pool is a3 special feature of Thungyai Maresuan, where forest greater than 10
] ]

wears old is out of bounds to swiddeners. This wersion does not allow for pemmaculure.

siDave Whitacee = o) aw E"'-'Fl.ﬁ‘l-g‘lf-!':F{'




"D 92% $ + '

6% 4*E D F e




Natural Production
(ton ha™y™)

[ ]o-2
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Potential Production on
i| Abandoned Agriculture

(million ton y™)
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B 16 -39
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B o5 - 321

(EJy':EJy")

[ ]0.0-0.1
B 0.1-05
Bl o5-10
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Biomass
production
potential on
abandoned
pastures.
Campbell et
al., ES&T,

2008.

Land that was
previously used
for crop or
pasture but has
since been
abandoned, and
not converted

to forest or
urban use.

Bioenergy : Primary Demand

The energy
potential for
Africa from
abandoned
agricultural
lands is many
times the
current energy
need...




The restoration of degraded land in the tropics and elsewhere due
to new markets for biomass will increase terrestrial C storage. In
these cases, the sign of the C balance is wrongly predicted by a

! “There is considerable

potentlal for the
sustainable cultivation
of energy crops in in
tropical and subtropical
latitudes.” -German ¢
Adyvisory Couneil -2008




Counties in the 40-mile Radius and USDA NASS Datz
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Mueller et al., 2008, studied the
effect on land conversion within
the “corn-draw” area of a new
ethanol plant in IL. They found
that the new needs for grain for
Et-OH were met via increases in
yield, related to price response
and favorable weather, and a
small amount of land conversion
from grasslands/woodlands
(~4,000 ac) out of a total of
1,487,000 crop acres used
(0.28%).
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Cotton Treatment (kg N ha™)
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Human Direct land
welfare use effects

GHG
reductions




Direct land
use effects

Human
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Conservation
values
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